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Optimization of hardening/softening behavior of plane frame structures using nonlinear normal modes
Devices that exploit essential nonlinear behavior such as hardening/softening and inter-modal coupling effects are
increasingly used in engineering and fundamental studies. Based on nonlinear normal modes, we present a gradient-
based structural optimization method for tailoring the hardening/softening behavior of nonlinear mechanical systems. The
iterative optimization procedure consists of calculation of nonlinear normal modes, solving an adjoint equation system for
sensitivity analysis and an update of design variables using a mathematical programming tool. We demonstrate the
method with examples involving plane frame structures where the hardening/softening behavior is qualitatively and
quantitatively tuned by simple changes in the geometry of the structures.
 
General information
State: Published
Organisations: Department of Mechanical Engineering, Solid Mechanics, Department of Electrical Engineering, Acoustic
Technology
Authors: Dou, S. (Intern), Jensen, J. S. (Intern)
Pages: 63-74
Publication date: 2016
Main Research Area: Technical/natural sciences
 
Publication information
Journal: Computers & Structures
Volume: 164
ISSN (Print): 0045-7949
Ratings: 
BFI (2017): BFI-level 2 
Web of Science (2017): Indexed Yes 
BFI (2016): BFI-level 2 
Scopus rating (2016): SJR 1.606 SNIP 2.009 CiteScore 3.19 
Web of Science (2016): Indexed yes 
BFI (2015): BFI-level 2 
Scopus rating (2015): SJR 1.64 SNIP 2.314 CiteScore 3.09 
Web of Science (2015): Indexed yes 
BFI (2014): BFI-level 2 
Scopus rating (2014): SJR 1.799 SNIP 2.525 CiteScore 2.75 
Web of Science (2014): Indexed yes 
BFI (2013): BFI-level 1 
Scopus rating (2013): SJR 1.762 SNIP 2.429 CiteScore 3.01 
ISI indexed (2013): ISI indexed yes 
Web of Science (2013): Indexed yes 
BFI (2012): BFI-level 1 
Scopus rating (2012): SJR 1.416 SNIP 2.256 CiteScore 2.19 
ISI indexed (2012): ISI indexed yes 
BFI (2011): BFI-level 1 
Scopus rating (2011): SJR 1.496 SNIP 2.661 CiteScore 2.54 
ISI indexed (2011): ISI indexed yes 
BFI (2010): BFI-level 1 
Scopus rating (2010): SJR 1.433 SNIP 2.521 
Web of Science (2010): Indexed yes 
BFI (2009): BFI-level 1 
Scopus rating (2009): SJR 1.326 SNIP 1.834 
Web of Science (2009): Indexed yes 
BFI (2008): BFI-level 2 
Scopus rating (2008): SJR 1.443 SNIP 1.952 
Web of Science (2008): Indexed yes 
Scopus rating (2007): SJR 1.248 SNIP 1.7 
Web of Science (2007): Indexed yes 
Scopus rating (2006): SJR 0.817 SNIP 1.588 
Web of Science (2006): Indexed yes 
Scopus rating (2005): SJR 1.015 SNIP 1.378 
Web of Science (2005): Indexed yes 
Scopus rating (2004): SJR 1.045 SNIP 1.604 
Web of Science (2004): Indexed yes 
Scopus rating (2003): SJR 1.37 SNIP 1.214 
Scopus rating (2002): SJR 1.303 SNIP 1.059 
Web of Science (2002): Indexed yes 
Scopus rating (2001): SJR 0.719 SNIP 0.964 
Scopus rating (2000): SJR 0.675 SNIP 0.856 
Scopus rating (1999): SJR 0.862 SNIP 0.7 
Original language: English
Finite element, Structural optimization, Nonlinear normal mode, Harmonic balance, Adjoint method, Hardening/softening
behavior
DOIs: 
10.1016/j.compstruc.2015.11.001 
Source: PublicationPreSubmission
Source-ID: 118470674
Publication: Research - peer-review › Journal article – Annual report year: 2015
 
